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(54) SECONDARY BATTERY AND BINDER COMPOSITION FOR ELECTRODE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binder composition with which an electrode of large 
bondability between a current collector and an active material is obtained, and a secondary 
battery having a large battery capacity and a superior charging/discharging rate characteristics 
is obtained using the electrode. 

SOLUTION: A liquid medium dispersed solution (1) contains a polymer in which the size of the 
most frequent particles in primary particles is more than 0.01 11 m and less than 0.25 fl m. A 
liquid medium dispersed solution (2) contains a polymer in which the size of the most frequent 
particles in primary particles is more than 0.25 IX m and less than 3 jU m. The dispersed 
solutions (1) and (2) are mixed in the ratio of 70 to 99% and 1 to 30% in terms of respective 
polymer weights to form the binder composition for the electrode of the secondary battery 
(Mixing both dispersed solutions (1), (2) results in a dispersed solution with a polymer weight 
ratio of 100%.). 
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ffi-ett, 2 5 < CT*Brtti'-l*«:0. ictu £11 

ft (SttttS: 0. SmA/g-ffiW) Tfl. 2Vfc 40 
*«U 3V4-C«[«t«**WtS:#5|5Ifl£LT % A 
ffifcP«fcL-C#ft5. ¥4£tt (mAh/g) "Cfe5 0 
[0 04 6] (8) ?A-#tt 

n^yS!m*&fflv^T2 5°c#na-e\ ilKItt, IE 

ttSrAiyf-«7AifC, OV^fcl. 2V$X\ JEM 
WW±, Affi^iy^^Aitt, 3VH4. 2V 
£-e, ^-ftvio. 1 C©;tm^fi^^:^;:<fco-t5'^^-1';!'/^ 
S©>!^fcl®i; HM!fc=mAh/g :SHM(3fc»> (fit 
T, «SSS»c:HLTH:R]&) ) £ 5 OlM^/H©^ 

«S* (ffi=mAh/g) *MEU 51M^@© 50 
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[004 7] «^*5MR«©^« 1 ] RJS^f'TK 1 

OOgPi, ^^^4 2 SB, *^Uy3 0gB, T P ] J 

3^*2jB4»t)<c5*ft»100«t. ftKfMMM&L 
T t - Kf A# 7* f 1 A £ » #Bfitt#J £ bT 
TM^i'^xsyH-' ^"^/^yiH* b y £ A 
l. 5A£, BttJHiU-CiWBl^U^AO. 4A£, 

°c-e 8 mms u i-g^k* 9 6 %x-mzm L 

Mb, 1 Sgflfcitf;-'*:? y/HM^A-6ffi;&» 

/n-f/^xMyithD^AO. i»£, 61*631 

£L-ti§«fry 7A0. 2^£, jst$-tby ?A0. 

1 A£ M LT 8 0"ClCT 8 l$mS£RJ&S:*RLfc 
RiESrfcTStffco C©£f©l&tefc$ii9 8% 

31$, 1 0 %*»(k"t b y !7^*»»RV*Sr*J0 L 

»»*4 1%, pH7. 2©S£ffcJHWR (A) m 
fc. l^ft^i 1 ©**^ (*-KS) ttO. 15dra 

[0 04 8] [1 ^^ftffiO^dtM 2 ] »6»fc* 1 
0 0g|5£, ^-^iyi 0 0A£, igft^ftfflfcLTt 
- Kr WW 7 s y 0 . 5 A £ , IMSffi^lJ tUn 

y a 2 . 5 a £ , Httffl £ trii«^* y ■> 

AO. 2«*JJ:tf«»f I>y *A0. 5A^ttii^, fi 

:ot*ol#WWS9 7*"e*oft. 1-8- 

5 0%©fi^^|f[« (B) Srftfc. 1^#*^©*« 
S@(40. 3 5 Miri-?£>o/t> 
[0 04 9] CS^#^ftffiO^AM 3 ] RfESfCTK 2 
OOSh -f9 f Sx-V7 otei^f l^>3 oi5^f> 
45***1 0 0A£, »@#«iSiJ£ LT t - K-r-^v 
^>u*^yo. 2A£, #Bffitt*iJ£LTn^y$# 

hy^Ao. 2A£, ?mnmbLx^7t>?>^4 

Kn^-^fvf K0. 07A, hy Kn* 

-f ytTVy m-f by!7At|0. 0 2 5A, Vv^^A 
Tjs^AT/^'fc K^/^=¥->U- h0. 0 6g|5> ^Sg^ 
0. (MttfttffiaW- by 7A0. 2»ftfti4*, fiS 
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ft, frmtoLx, m£mmm<D®Mftm&zm&L 

X, BJ8£**3 2%©«£flc#ft« (C) £#fc. II 
<D&$m&l* 0 . 1 0 m m Th o fc. 

[0050] tm£$ftWtm<D£tim 4 j rj&sk:, a 

£ft#t« (C) 6»:feJ;tW5**y2tt*ffc&J5K 

wimlx, mm#m&4 5%on&»ftmm (d) 
[oo5i] [m$#mm<o&M 1 5 ] Rest* 2 

/M*:? y w-h 2gR, MJif ^y;/!J3-/^^ 
?y t"-h2«Ba>fefc5]|i*<HBl OOSBi, s-g-Rtt 

m^u mmt, 1 o%*iMttf- h y 

SEl/C, i^t$4 0l P H7. 3©a£&#»« 
(E) &#m?O*IBKStt0. 1 5ji mf 

[0 0 5 2] (fi£ft#Rtt©£jfcfl| 6 ] 2 

5 0gPi, y V-M 5& tr/mfi?}) 

0 0g?t, *°y lf~;KTA'=i>-/U5 SBi&ttii^ 7 0 

■CTHSfi^srfTvv -y-^y yymubxftw a 

fr4Hft*a»&*RJE**ft«:gMsU 10%* 

<7»#if£&tfpH£ll8LT, SJB£»*3 8%, 
P H7. 2 (F) fcfcfc. B^fttt^O 

[00 5 3] [fi^«:^»:«0^-J*« 7 ] RjgSfc* 2 

oogci, ^i?iyioo»i, mm^miiiLxt 

- VfVfr* ;v*^vo. 5 a fc , JKSftttffl £ LX 
a ^ygw? y ^A2gi5, MttM i L-ciim$# y <> a 
o. SftXlHttWhy Ho. 3ttiSrttii*, JBA 

6 CCTa^SrHi&U f->^y y^Sr«gLT?TV\ 

y 9 A 1 g&TofetJP U fi£*sft#;i* 9 5 %C4oft«p 

(G) £»fc„ *&fm*©*j»B&tt0. 0 8/im-C 
[00 54] [HJgflij 1 ] m&ft%m (A) £ fi^-fr 

#»« (b) ktm&ommtBo ■. ioxm&L 
x, ®mm4 2%<dsu yy-mmmit. ^© 



(8) #12 0 0 3-1 0 0 2 9 8 
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*4 y?~mmo®.®mzm%. Lit tzb, 

0 . 0 1 u m^±, 0 . 2 5/i m*jf 8 8. 8 

0 . 2 5// m&_L, 3 n m*?jS tt 1 1 . 
2a%t'*ot 0 ^f9^(BWa«tt-l 5°C, 

tttftftft 1 g ^©fi-£-ft<0®**« 18mgffco 
fc. ;«)8i!4. sa£, K**ffl£fc«o;fci|i5ID 

wsc, JR— xat«K (ft) §D 2%*j§«7 safe J: 

15*1 o oat fbte»s# (5jnssm«, sic 

10 lag) T? 2 0 #m&# Ufc. * 2 5 a»P UT § t> 

1 2 amateur, H»»tMC3 4%o**^9 9-«r 

AS* 7 y -ottStt , 7> V7?4 ~iv Kttft 
ft (BMS, n-*-#4, 60rpm, h*/y?ft 
m T?3 5 0 0mPa • sTbt, :©*I^7!)- 
1 8 /i m©ffl^{C KtfftlW* 1 

2 0Mm8*fcft5J:5K*»tl 20"iCO*-7 hT 0 !/ 
-h±-C*a*l,fcft, n-;l/yu^g|t«l. 4g 
/cm 3 tffftfeaUTAli (1) ^#fc 0 AS 
(1) 1>*4V9~Wlt%^ ftfeVfc, Affi (1) *5i 

[00 5 5] C^*#iJ 2 ) H«^J 1 ir 13V ^ , 

tHR (A) (O fc, 

(B) (D) II^MMILTII^ 

sa&e. imc^x.tcm\tmMmitmm\m^L 

X&m (2) Sr#fc. ^y^HM»o»i»*tt, 

n& 0 . 0 1 n mU-t, 0 . 2 5// m*SI»e7 ft 9 
2. 7^% 0. 2 5 ( imHl > 3//m**(7)S^S 
30 7. 3»«%T?ibofc e r©i#, Ai^y^ft, g 
»»»S3 4%. «i^3 1 0 OmP a • s-Cfcofc,, A 

a (2) ©ttaicftffl Lfe^v y^-«ua*©wtt, a 

« (2) to'W/y-Hftt-fj. ftfeWC, AS (2) £ 

ft*** J: 1 |n|E+. 

[00 5 6] [iEttM 3 ] fi£#£ftffi (E) ifi^ft 
(F) £SrH^O**lfc9 0 : 1 OTfS^U 

SlS^o. 0 1//mJ^±, 
40 0 . 2 5 /t m**©«L?-dS 9 0 . 2S«%, 0. 2 5/i 

-trn^WA) 5%7k^«16as 7^VV~fy 
vif2M, 7777 4 h»*3«*±tJf*l lffl^Sn 
*#Tf 2 0 86^- 1 ft«ai3g»ctto f:iPC 
LiCoOs 1 0 0g|5^^PU-Cl O^BSJjS-g-tX, 
HJB#*£7 9%» ttl2800mPa • s©]ES7;7 
y-Sr#fc 0 dWiEffi^7 2 1 /xm©T/I^5 
50 fit 9-1\r- K-CRttWPS 12 0/, mggt^S 
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X 0 L 1 2 0 y V 7 V- Y ±T?e» Lfc 
H % v-fr-fVX&Wnmn.'!,. 4g/cm 3 fc£E* 

^ultieh (3) *#fc 0 IE® o) «w 

f^j, Eli (3) fcitfAtt-CfcS^Myf- 

£S i {^E-r 0 

[oo57] mmm 4 ] 1 t&^x, m&#& 
mm (a) tm^w-^wm (b) sr@^a*jt9o : 

tS^ftftttS (B) «:H»»fi*Jt7 5 : 2 5-C»£ 

t t# fctifcBJ^ift 4 3 %w y?-m&m 4 . 

7 tt«rttofc«fl.fi!M6« 1 1 RI«K:Jif^ LTAH 
(4) fc#fc. /<>f y*MBj**©ttft$M&tt, 
0.01m m£l±, 0 . 25k m*^©^^ 73. 9 
0 . 2 5 n mJJLk, 3 /t m*l(0^^ 2 6 . 

1 ofc„ jioirt, AH*7y-«, mm 

*S3 4%, «3 4 0 0mPa • sTfcofc. AH 
(4) <B»£KftJB Lfc'M y^-fij^OflHk AH 
(4) W-sf-ltfitli, -tthmz-. AH (4) *3J; 

®mia£vu- him** 1 tiEt„ 

[oo58] mmm 5 ) fi^^sc?s (a) tmsfc 

£«« (B) &B)g£fi*ft9 6 : 4 

tT/^ v¥-mMk%tz. a *<0fcrttt 1 0 OftK** 

PJ tffi-r^t^fcS, ) *»&U n-#y-:c/<# 

■tmmm%9%<D;<j yy-m.mmtz. 0 nmp 
ftmftmx o . o 1 n ma±, o . 2 5 n m * 

2SMf% 0. 2 5/tmfi/Lk, 3 *t m 

4 vf-mm 2 3 jB*K**ffl]£{c«[ofc t m 

1 0 0 Si, ^uy-t'^jUT/V^-jV-^Tt'V-r- (ac 
fvy$fi[4 0mol%) 1 0%NMPjg«2 OgMSJ: 

iwmp 1 4 oat t tta»?L*T?2 o^ws^-u 

fc„ NMP2 0f&£^LT£S>fc2#IWl£-l/C @ 
3#^lg3 4% M2900mPa • sO|i^7!J 

?*-7V-KTi£*iff$#l O0^m8§[»Cft5J:5 
2 0lC©*y h^U-hi^ttllUfcft, n 
-^■fU^mm^Stl. 4 g/c cIcESfelLTA 
H (5) fcftfc. AH (5) ©'<>T y*H»#;*K ftfc 
Wc, AH (5) isitrjEtf-CfcS&My^^ASriia* 
iiAyfc*z:9:«i!irom«uS**i ivu-- b«H**ii 1 fete 



(9) #12 0 0 3-1 0 0 2 9 8 
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[0059] mmme) m^mm <e> 

ftftffi (F) 4$rHJBfti*Jfc9 0 : 10^-g-Lt^ 

tt, *fitfg#0. OlfunKi, 0. 2 5 nmJaMtDftL? 
#90. 1 £H% 0 . 2 5 it mJJLk, 3 n m*?SI©fe 
9 . 9 g«%ffco fc. ^©fflffctl 10 0 $RKl*fr L 
T3{£g*©NMP-S:jg£U n-^y-x/^V-* 

SWfcfeNMP^HtJPxt, NMP$r^fcStt-5@ 

mom-?, muat, NM?w&wW'<jy?~mi& 

ltl<DWSM&7f&. ttNMPlftO-'Vl'/H&attl 
5gR£, 1 0°/o©xf wy-t*=/W7/l'3-/V#Mft 
(if^lf4 0mo 1%) NMPJ8JK18», 7* 

iCo0 2 lOoaSrSJPU-ClO^IHlS^U 
NMP gaMPLTl oafflateLT, B*^»« 7 
8%, Sig2 4 0 0mPa • s ©iEft^7 U -?:#fc„ 
20 roiES^y U-SrffS 2 1 nm(DTA'5.$g\£ b'f?- 
•fv- K-CttlWS^ 120/1 maKt&S J: 5 Hft* 

^jftlT?*ft-3. 4 g/c clCffi^^aLTEji 
(6) lr#fc„ iEH (6) w/qyy-etA, fc&tf 
Effi (6) j3±Ut, AHT'fcS^Jgy^^ASrll* 

[0060] cmsvem i ) lasfli i n ~c, a^#^ 
ws (a) tmsmwim (b) ^uit^^ 

30 ^-fi^fe4. 8«fcft*T*£ft£«« (A) 4. 9 
«*rftofcBll^H:3iat«lilBHIlKLT % Affi (7) % 

«ffi#0. 0 1 

jimfiLh, 0. 2 5 // mftffitDffi.Ttf 9 9 . 8§^%, 
0. 2 5>im>U 3/im*i©»?iS0. 2S^%T* 

OOmPa • sT'fcofeo Affi (7) wSigfcftfflLfc 

^ y^-adtft©#tt, AH (7) c^y^gi 

ft&Vt, AH (7) *iWEttTf*>5AJR9^!? 
40 SllCEtc 

[0061] [jtKM 2 ] mmm 1 ;c*jv * 

(a) ts^-ft^Rs (b) zmLxmfvy 
$~wmA. m^yLx^mmk (b) 4^^ 
m^tzmitmmmi t^im^Lxnm (8) 

^^HWftoftlWli, tt«#0. 0 1 M m« 
±, 0. 2 5(101*1©^!. 6S^% 0. 2 5 
/x m£A± x 3 /t mifeSi©^ # 9 8. 4 §^%T*&o 
fc 0 AHX 7 y -tt, B^«£ 3 4%, ttg 3 2 0 0 
mPa • 5 f*ofc, AH (8) (DMffizmilt'U 

50 y^-JW»©W4» AH (8) o/V^-8IA, 



(10) 
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fcbwc, as (8) tetxmn-mbz&MVf-tJ** 

[0 0 6 2] (ttttffil 3 ) gftffl 1 tSBV^T. 
fttt (A) £l£ft£fttt (B) Sra^U-Cfcfc'M'i' 
^HMH. 8»KftjfcTia#£fc* (G) 
fcfil^fiSMfcfll tPWfcUX** (9) frfcfc. /<W 
y^-|ilWfcOttfid#tt, ttg#0. 0 1jbih£1±, 
0. 2 5 ^m*l©ti^l 0 0&H% % 0. 2 5/tm 
£JLh, 3 m mjfeJROtifr # 0 o fc. AH* 7 

!f-H\ @^SS3 4%, M3 7 0 0mPa • sT 
ifeofc. Affi (9) OliSCftEWV^-lil* 
©#tt, AS (9) fcfctffc, A 

fc*»©Wi!i?Mt*i itfi'- Mfrttfc* 1 tEt. 
[0 0 6 3] [Jttttt 4 ) 3 |C*5V 

» (E) iS£ft#ffcffi (F) SrS^LTfcfc^l' 
*M^*3!»CftjtTfi&»fttt« (E) 3S?-fo 
fcflftfilWflSfcPWfcLTjE* (10) >< 
^ v^HWM*o*tfi^#H:, o . o l n m& 
±, 0. 2 5 /i mTHRotGtftf 9 9 . 7#K% % 0. 2 

fc 0 y-fi, B#£**7 9%, ttft 3 0 0 0 

mPa • stfcot Elf (10) ©RjgfcffiJS 
-f ^HBJ**Ol*tt, Effi (10) O/W^-JSI 
*K fc&Wz:, E« (10) *sJ:tf*fiT*;S!>5&Jiy^ 

£S 1 (c|Et. « 
an 
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* [0 0 6 4] CJtttMS] Hffi^3(IfcV^, 

(E) (F) OiB^TNIfc^^y 

>3«fcftiTS^#:5MHR (F) 3. 2t»Sr« 
ofc«*tt*tt«3iPHIIK:LT, £1 (1 1} t# 
fco J^HlHj**b©tt«£#H:s «Eft*«0. 0 1 m 
m&E, 0 . 25/i m*«©$H^ 0 . 2 0 . 
2 5*im£U:, 3 /t m$ft0tt?tf 9 9 . 8 
ofc„ Effigy y-tt, H»^««7 9%, ffig2 7 0 
OmPa • stffcofc. E« (1 1) ©SJtKftfflLfc 

io /u y^-3fij&#>©#tt, Effi (ii) <D'U v?-m 
nt-h. 4 vic, iEKii) jsiiwureabsfcH'; 

14** 1 fcE-t*. 
[0 0 6 5] [JtttM 6 ) Wlgm 3 fc*JV*T, 

*« (e> tm-swrn® (f) ^^LtsfyMy 

^H^3«fcfUT*-g#£ft* (G) 3. 8m 

^tzm\mmm tmm.KvxiEM (12) 
±. /nv?-mm><»®&%ti\%, ea#o. 0 1 tf 

mKl, 0 . 2 5/i m*ffi©»^ ft 1 0 0 0 . 
20 2 5 n m£l±, 3 p m**©*^ ft 0 Jgfll%T?$>o fc„ 
EH*7!J-tt, H»5Mi*7 9%, «3 100mP 
a • s-Cfcofco ]E* (1 2) ©ttftfcttffi LfcvW y 
^-fij**©^, EH (12) ©/<>f 
fcfetffc, Effi (12) ioit/AH-C-feS^Jiy^^A 

i tE-r. 

[0 0 6 6] 









1 


2 


3 


4 


5 


6 


















88.8 


92,7 


90.2 


73.9 


96.2 


90.1 




11.2 


7.3 


9.8 


26.1 


3.8 


9,9 




-15 


-55 


-33 




-9 


-33 


( m g/ g ) 


18 


8 


2 


27 


11 


2 
















l&fcfc (g/om) 


14 


13 


11 


11 


12 


10 
















(mAh/g) 


344 


346 


146 


344 


347 


142 


U-hf*tt (%) 


97 


95 


95 


94 


96 


97 






m 




1 


2 


3 


4 


5 


6 


















99 8 


1.6 


100 


99.7 


0.2 


100 




0.2 


98.4 


0 


0.3 


99.8 


0 




-5 


-80 


-15 


-38 


13 


»43 


*&#<DftJ« (mg/g) 


11 


$4 


17 


1 


2 


10 


















7 


5 


8 


7 


6 


8 
















«j&3ft (mAh/ S ) 


334 


330 


326 


138 


135 


130 




B9 


85 


83 


22- 


88 


80 



BS8H2 : -XttTOSflNftSffO. 

[0 0 6 7] *i*»e>£HT©r.i:#t>a»5. -J®?© 

MiW&M-ft 0 . 2 5/i mm±, 3 p. mfcffiX'hZM&fc 
(II) ftiS^U*V^««l, 3, 4£J;tf6 



O 1 tfrnSUt. 0. 2 S «m*» 
2 5«mJSli. 3tfm*« 



50 



*<ftofc. -WSt^OJWBIBSaso. 01/tm^± s 
0.25^ m*»-C*>5fi^ft»ftjK ( I ) Ltt 
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[0068] zti\c#Lx*%m'?&btiz>nwii'*< 



#W 2003-100298 
20 

* [0 0 6 9] 



(72)?§PJ!# W 0i& F 5H050 AAOO AA08 BA14 BA17 CA02 

*MSJlWWH«f rf!JfiWIK^3t-TS 2#1# CA07 CA11 CB03 CB07 CB16 

BXttyfo^tiMSmft-tyt-fo DAll EA23 FA17 GA02 GA10 

HA01 HA05 HAH 



